IN THg SPECIFICATIQN 

Please amend the original Specification with the Substitution 
Specification enclosed herewith. A mark up version and a clean versioa 
are listed appended, where those cancelled are deleted by a cross line and 
those amended. are indicated by an underline. The. Substitute Specification 
was necessitated due to some errors disclosed in the office action and the 
title . is also amended to match the content of the new. claims. The 
Substitute SpeciTication is inserted for purpose of clarity and ease of 
understanding by the Examiner, From the mark-up version appended, it is 
appreciated that no new matter has been incorporated therein. 
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Field of the invention 
The present invention relates to engine' components, and particular to 

finr T— - r"^yu.v airflow hoOStef I nil' "f Ofi 

ge^/in that, the exhausting speed of waste gas is. increased so that more 
fresh air is sucked into the cylinder. 

Background of the Invention 

With reference to Fig. U the prior art engine structure is illustrated. 
The engine is formed by a cylinder 10 having a combustion chamber 101. 
A crank 18 and a piston 17 are installed in the combustion chaml,er .101. 
An air inlet gate 110 of the air inlet head 11 and an exhausting gate 120 of 
an exhausting head 12 are formed at an upper side of the piston. The air 
inlet head 11 is assembled with an air inlet tube 111 for inputting fresh air. . 
The exhausting tube 19 is assembled to the exhausting head 12 for 
exhausting waste gas. The air inlet gate 110 is assembled with an air 
inlet gate 13, a spring 14, a. camshaft 15a and the exhausting gate 120 is 
assembled with an air output gate 16, a spring 14 and a camshaft 15b. In 
other words, input air is mixed with fuel in the combustion chamber 101 
and then burns. Thereby, the air inlet gate 13 is opened, and the atr 
outlet gate 16 is closed; When waste gas is exhausted, the air inlet gate 
13 is closed and the exhausting gate 16 is opened. 

Furthermore, when input air is combusted, at an instant that the two 
gates arc opened at the same time is formed, namely, the air inlet gate is 
opened, and the exhausting gate is still opened before closing; This is so 
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CU. air g....over..ppin« .im, period. The length of .he overlapping 
time period hw the following effects; 

,f ,he air inlet gate is opened quickly (that is. opening of the gate .s 
Urger e„ .He exhausting gate will be opened lately so th. n.or^^e»h 

! Thus CO and C02 in .he waste gas are reduced. Thereby, 

a.r hums. Thus CO and ^ ^^^^^^^^ ^^^^^^ 

such way .5 only suitable for exhausting 



nccessEry. 

0„ the contrary, when- the air inlet gat. is opc,ed in a short t.n.e 
;«„ of the eate is small), opening time of tne 
period (that . openmg f ^ ^ Although the 

exhausting gate is longer than that of . the ^ 

..Hnaer can be speeded --^"^^^^^^^^^^^^ ^ Ts. the fuel 
combustion rate is low. Thereby, some fuel ,s Mfas . . 

cannot be used effectively. 

Summary of the invention 

^kUc^t 6f the present invention is to provide 
Accordingly, the pr.mary <"^ '''°'^^ , „ , 

""" ^ I L exhausting . be at an exhausting gate of the 

^ Which is .n-l'^" " - ""liary airflow booster is a hollow 
exhausting head of a cy Und^^^. ~ ^^^^ «... a 

body. A. inner waU ^ "^^^11 .„rface, so as to 

narrowing portion wh.ch comprises two opp ^ ^ _^ 

?nrn:rr::rrh::h"arert::::.po..on. Amnn. 
ritrrrThoie is -v-'.rwt:::; 

^f thP rear via hole is larger than that oi v»c 
Since the Inner diameter of the rear no ^ ^ 

via hole, the rear via hole expands the d.ameter of the body. 
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,«uo.«,.,.h. .xh.us.ing spcei of was.. g« is incre.s.d so that more fr«t 
air is sucked into the cylinder.. 

Th* various object, and advantages of the present invention ^il. be 
„„re readily understood from the following detailed desiription when read 
in coniunction with the appended drawing. 



Brief Deserlptlon of the Drawings 

Fig. 1 is a schematic view about a prior art cylinder. 

Fig 2 is a schematic perspective view of the present invention. 

Fig. 3 is a croM action view showing, the arrangement of the present 

invention. 

Fig. 4 is a partial cross section view showing the arrangement of the 
present invention. 

Fig 5 shows the auxiliary cover of the present invention; (A) .s .n. 
JoZ cross section view thereof and (B) is the assembled cross sect.on 
view thereof. 

Fig. 6 Shows that an exhausting head is connected 
invention, where (A, is a cross sectional view thereof and (B) .- the 
assembled cross section view thereof. 

Fig. 7 Show, that the present invention is integrally formed with an 
exhausting head of a cylinder. 

Fig. 8 is a cross section view showing that a plurality of bodies are 
. assembled together.. . . 

Detailed Description of the Invention 

I„ order that those slciiled in the art can further understand the present 
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invention, a description will be described in the following in details, 
However, these descriptions and the appended drawings are only used to 
cause those skilled in the art to understand the objects, features, and 
characteristics of the present invention, but not to be used to confine the 
scope and spirit of the present invention defined in the appended claims. 
p^fcrring to Fi r stn.cture is illnntrated. The enginej s. 

A » cylinder 10 r combustion chamber A piston M is 

i„, ^^ H -^ ^t,. .nn^hu.tion rhftmher. An air inlet h^ad 1 1 has an air inlet 
II A . Ti l l farmed at an nnner in^et side of the pistpft. The air jnlet 
II H ^.aerP N Vwith an air inlH tube 1 U for inputting fre^h aif. 

fffl^. .110 is ^ffffff pMed with an air inlct H a sprinff 14, q 
.^ ^,h.ft Iga. .vh.usting head 1?. has m gyhHi.f.t.ny pate 120 and is 

f.r^.A «t an un p -- T ^"^'"^ ^^'^^ T^"*"" ^" ^^^^ 

„.„^,^wi, ^ fh. pvhausti n.. head U fo r eyhau.<itips waste pas. Thg 
p,t. 170 is asP ^n '-^'-^ ^" ^i'' o"t."Ut gate 16, p spring H 
. .^^eu pft i.^h In c r y- input air if> miygd with fuel jn thg 

^ ^n^hn.Hnn cha n »- '^^'^ t>urns Thereby, th*- "if inl^t p^te 13 jg 

.u. .ir n„tl«t gat . 16 is closed . When wPlt^ is exhausted . 
thP. »>ir inlet g ' ^t« 1^ is cloS ' ^H nnd the exhflusting gate 16 js opepp4, 

With reference to Figs. 2, 3 and 4. an auxiliary airflow booster is 
added to an exhausting tube 19 at an exhausting gate 120 of the exhausting 
head 12 of a cylinder 10. The airflow booster is a hollow body 20. An 
inner wall thereof is formed With a narrowing portion 21 which comprises 
two opposite tapered surfaces so as to have a front via hole 22 and a rear 
via hole 23. The front via hole 22 has a tapered portion 220 and the rear 
via hole. 23 has a tapered portion 230. An inner diameter cpl of the front 
via hole 22 is smaller than the inner diameter if>2 of the rear via hole 23, 
In other words, the narrow portions of the tapered portion 220 and tapered 
portion 230 are connected. Since the inner diameter (p2 of the rear via 
hole 23 is larger than the inner diameter 92 of the front via hole 22, the 
rear via hole 23 expands the diameter of the body 20. 

•16- 
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.. .ssembly. the body i. enforced m.o the exhausting tube 19. 
waste gas is inputted from the f,o„t via hole 22 tad is then output ed rem 
Te ear Via hole 23. When the was,, gas. p.ssea through the front v„ • 
::,e 22 L rear via ho.e 23. the air is speeded. Thereb,, the a.rfiow 
booster acts like a Venturi tube. ETfla BernoulU's theorem, 

Q(now rate,=,l«=ros, seetion of the front via h..e,XVUf1ow 
spe.d)-<p2(cro.. seetlon of rear via hole)XV2(flow speed) 

Thereby, under same flow rate( Q ). when waste gas passes thr^gh he 

:re :::::: :re..u-. - — r " . 

„te is also increased to induce a vacuum absorptron effect. Thereby. 

inputted to the air inlet gate 110 will increase. 

thereby, in the air gate overlapping time period (i. e. a period t a 

.He air in... gate is opened, and the exhausting gate .s opened^ T^^^ 

for exhausting air .»d air absorption are increased. Thus *e r cy 

waste gas is reduced because the exhausting air ,s mcreased. A' 

Te h air inputted- to the cylinder is increased so that the ' • 

fresh a,r t p . ^^^^^^^^ ^.^ ,.pp,„g „„e 

increased; This action ^e absorb into the cyUnder. 

period, and it is imposs.b.e too '^"^^^"'^J^ ,he 
When comparing with the prior art, the present invent 
machine equipped the cylinder with the s.me, gas. 

Other embodiments of the present invention will be described herein. 

Referring to Fig. 4. the length LI of the tapered 
f^ont via hole 22 is shorter than the lengthL2 of the tapered p r.i» 230 of 
[1° rear via hole 23. Preferably, the length LI is one half of length L2. 

Referring to Figs: J(A) and 5(B). other than metal material, ceramic 
materia I b. used in the body 20. An auxiliary cover 26 covers the 
reXreryTereof. Then the body 20 is enforced.in.o the exhausting tube 
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Referring to Figs. 6(A) and 6(B). a locking sheet 24 is formed at a 
front end of the body .20 for locking the exhausting head. 12 at the. 
exhausting gate 120 of the cylinder lb. and. a. tear end thereof is installed 
with a connecting section 25 for engaging the exhausting tube 19: 

. Referring to Fig. 7, an integral formed narrowing portion 21 with 
two tapered portions are installed at the wall of the exhausting gate 120 of 
the exhausting head 12 of the cylinder 10, wherein the inner diameter of. 
the tapered portion 220 of the front via hole 22 is smaller than the inner 
diameter of the tapered portion 230 of the rear via hole 23. This gets the 
same effect. 

With reference to Fig. 8, .t least one body 20 i. es.embled to the 
exheusting tub. 19, for example, three exhausting t«be. which «e 
connected in series so as to enhance the effect of exhaustion. 

The present invention is thus described, it will be obvious that the 
same may be varied in many ways. Such variations are not to 1,e regarded 
as a departure from the spirit and scope of the present invention, and .11 
such modifications as would be obvious to one skilled in the art are 
intended to be included within the scope of the following cla.ms. 
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"CLEAN" COPY OF THE AMENDED SPECIFICATION 

ENGINE WITH AUXILIARY AIRFLOW BOOSTER 

Field of the invention 

The present Invention relates to engine components, and 
• auxiliary airflow booster, in that, the exhausting speed 

an engine with an ^^^"^'"y ^^^^^^ cylinder, 

of waste gas is increased so that more fresh air w su 

Background of the invention 

..,K. 1Q is assembled to the exhausting head 12 for 
The exhausting tube 19 is assemo«,u 

Ti,*. n^r inlet eate 110 is assembled with an air 

:r::^^;:x z — - - - - ;: 

iniei . r stirihc 14 and a camshaft 15b. in 

c>o,ea. '...^ .... Sa» . «Haus«a, *e .. ... sa« 
13 is closed and the exhausting gate 16 is opened. 

FurU-ctmore. when input air Is eombu.ted. a, an instant .hat the two 
gates ate opened at the ,.n.e time is fo^fed. name,,, the air .n.e. ga 

._ *• ^ „«f.. u <till ooened before closing. 1 his is so 
opened, and the exhausting gate is OP^- overlapping 
called air gate overlapping time period.. The length or 

time period has the following effects: 
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If the air inlet gate is opened quickly (that is, opening of the gate is 
larger), then the exhausting gate, will be opened lately so that more fresh 
air burns. Thus, CO and .C02 in the waste gas are reduced. Thereby, 
such way is only suitable for low rotation speed (rotation of the crank) 
instead of high rotation speed machine. This is , because the exhausting 
time period is shorter than air inlet time period. Thereby, a natural flow 
will generate, namely, the waste gas is recycled so that the speed of the 
cylinder will be reduced. To compensate this defect, more fuel is 
necessary. 

on the contrary, when the air inlet gate is opened in a short time 
period (that is opening of the gate is small), opening time of the 
exhausting gate is longer than that of the air inlet gate. Although the 
cylinder can be speeded transiently and thus less air is inputted, the 
combustion rate is low. Thereby, some fUel is wasted, that is. the fuel 
cannot be used effectively. 

Summary of the invention 

Accordingly, the primary object of the present invention is to provide 
an engine with an auxiliary airflow booster which is installed, to an 
exhausting tube at an exhausting gate of the exhausting head of a cylmder. 
The auxiliary airflow booster is a hollow body. An inner wall of the 
auxiliary airflow booster- is formed with a narrowing portion which 
comprises two opposite tapered surfaces so as to have a front via hole and 
a rear via hole. The front via hole has a front tapered portion and the 
rear via hole has a rear tapered portion. An inner diameter of. the front 
via hole is smaller than that of the rear via hole. Since the inner diameter 
of the rear via hole is larger than that of the front via hole, the rear via 
hole expands the diameter of the body. By above structure, the 
exhausting speed of waste gas is increased so that more fresh air is sucked 
into the cylinder. 
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The various objects and advantages of the present invention will be 
more readily understood from the folloAVing detailed description when read, 
in conjunction with the appended drawing. 



Brief Description of the Drawings 

Fig. 1 is a schematic view about a prior art cylinder. 

Fig. 2 is a schematic perspective view of the present invention. 

Fig. 3 is a cross section view showing the arrangement of the present 

invention. 

Fig. 4 is a partial cross section view showing the arrangement of the 
present invention. 

Fig 5 shows the auxiliary, cover of the present invention; (A) is the 
exploded cross section view thereof and (B) is the assembled cross section 
view thereof. 

Fig. 6 shows that an exhausting head is connected to the present 
invention, where (A) is a cross sectional view thereof and (B) is the 
assembled cross section view thereof. , 

Fig. 7 shows that the present invention is integrally formed with an 
exhausting head of a cylinder. 

Fig. 8 is a cross section view showing that a plurality of bodies are 
assembled together. 

Detailed Description of the Invention 
In order that those skilled in the art can further understand the present 
invention, a description will be described in the following in details. 
However, these descriptions and the appended drawings are only used to 
cause those skilled in the art to understand the objects, features, and 
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.harac^rUtics »f the present invention, but not to be used to confine the 
scope and spirit of the present invention defined m the appended claims. 

Referring to Fig. 3. an engine structure is illustrated. The engine i.s 
formed by a cylinder 10 having a combustion chamber. A piston 17 « 
installed in the combustion chamber. An air inlet head 1 . has an a.r .n . 
gate 110 and is formed at an upper inlet side of the p.ston. The a,r mle. 
head 11 is assembled with an air Inlet tube ill for inputting fresh a. r^ 
The air inlet gate 110 is assembled with an air inlet 13. a spnng 14 
camshaft 15a. An exhausting bead .2 has an exhausting 
formed a. «. upper outlet side of the piston 17. An exhausting tube 19 . 
assembled to the exhausting head 12 for exhausting 
exhausting gate 120 is assembled with an air output gate l«^a P .ng H 
and a camshaft 15b. In other words, input air is m.xed wuh fuel tn .h 
combustion chamber and then burns. Thereby, the air mle, gate 1 js 
opened, and the air outlet gate 16 is closed. When waste gas .s exhausted, 
the air inlet gate 13 is closed and the exhausting gate 16 is opened. 

With reference to Figs. 2. 3 and 4. an auxiliary airflow booster is 
added ,0 an exhausting tube 19 at an exhausting gate 120 «'";''^"'«'»« 
head 12 Of a cylinder 10. The airflow booster is a hollow bo^y 20. An 
inner wal. thereof i, formed with a narrowing portion 21 wh.ch compr.se 
two opposite tapered surfaces so as to have a front v.a hole 22 and a rear 
U hole 23. The front via hole 22 has a tapered portion 220 and *e rear 
via hole 23 has a tapered portion 230. An inner diameter ,1 of the front 
via hole 22 is smaller than the inner diameter *2 of the rear v.a hole 23^ 
,„ other words, the narrow portions of the tapered portion 220 and tapered 
portion 230 are connected. Since the inner diameter ,2 of the rear v.. 
hole 23 is larger than the inner diameter <p2 of the front v,a hole 22. the 
rear via hole 23 expands the diameter of the body 20. 

In assembly, the body is enforced into the exhausting tube 19. 
waste gas is inputted fro* fhe front via hole 22 and is then outputted from 
the rear via hole 23. When the waste ga, passes through the front v,a 
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hole 22 and tear via hole 23. the air Is speeded. Thereby, the airflow 
booster acts like a Venturi tube. From Bernoulli's theorem, 

Q(f,o« rate)=<pUcross section of the fro*, via hole)XVl(flo« 
speed)=<p2(oross section of rear via hole)XV2(tlow speed) 

Thereby, under same flov, rate( Q ), when waste gas passes through the 
front via hole, ,1 reduced, so that the flow speedVl increases. Thus, the 
present Invention has the effect of Increasing flow speed. Th.s w.ll 
enforce the speed of the exhausting air increases and thus 
rate is also Increased to induce a vacuum absorption effect. Thereby. a.r 
inputted to the air inlet gate 110 will increase. 

Thereby, In the air gate overlapping time period (1. e.. a period that 
the air inlet gate is opened, and the exhausting gate is opened). The rates 
for exhausting air and air absorption are increased. Thus f-ecyc e o 
waste gas is reduced because the exhausting air Is increased As a re.ul , 
fresh air inputted to the cylinder is increased so that .he combustion r. e . 
increased. This action is only executed at the air gate .'•"'""f ' 
period, and it is impossible too much air to be absorb mto the cyl.n^er 
When comparing with the prior art, the present invention can speed the 
machine equipped the cylinder with the same gas. 

Other embodiment, of the present invention will be described herein. 
Referring to Fig. 4, the length LI of the tapered pbrtion 220 of the 
front via hole 22 is shorter than the length L2 of the tapered port.on 230 of 
.he rear via hole 23. Preferably, the length LI is one half of length L2. 

Referring to Figs. 5(A) and 5(B), other than metal material, cerathic 
material can be used in .he body 20. An auxiliary cover 26 covers .he 
periphery .hereof. Then the body 20 Is enforced into the exhausttng tube • 

Referring to Figs. 6(A) and 6(B), a locking sheet 24 Is formed at^a 
front end of the body 20 for locking Ae exhausting head 12 at «.e 
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exhausting gate 120 of the cylinder 10, and a rear end thereof is installed 
with a connecting section 25 for engaging the exhausting tube 19. 

Referring to Fig. 7. an integral formed narrowing portion 21 with 
two tapered portions are installed at the wall of the exhausting gate 120 of 
the exhausting head 12 of the cylinder 10, wherein the inner diameter of 
the tapered portion 220 of the front via hole 22 is smaller than the inner 
diameter of the tapered portion 230 of the rear via hole 23. This gets the 
same effect. 

With reference to Fig. 8, at least one body 20 is assembled to the 
exhausting tube 19, for example, three exhausting tubes which are ., 
connected in series so as to enhance the effect of exhaustion. 

The present invention is thus described, it will be obvious that the 
same may be varied, in many ways. Such variations are not to be regarded 
as a departure from the spirit and scope of the present invention, and all 
such modifications as would be obvious to one skilled in the art are 
intended to be included within the scope of the following claims. 
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